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 Strength conservation is one of the biggest challenges to the successful 
WSNs since the tiny very limited resource nodes  such as energy, memory 
space| as well as communication and computation capabilities. the sensors 
are unattended Implemented  and battery recharge is almost impossible. So 
many investigations have be done in redirecting energy efficient algorithms 
or protocols for WSNs. Our reasons behinds the study of number is based on 
the following three aspects. Initially of all First, we see That immediate 
transmittal is employed under small scale while multi-hop network 
transmittal network is employed under mass. All of us want to find the 
Which factors influence the transmittal manner. Second, it is Commonly 
That multi-hop agree transmitting more energy efficient than Usually 
transmitting When the average solitary source to destination distance is large. 
Yet, how to look for the optimal hop number in order That the overall energy 
consumption is nominal is not well tackled. Third, the hot location 
phenomenon the networking lifetime influences directly. After that all of us 
recommend to Optimization of energy aware routing path (OEAPR) 
algorithm, which incorporate the overall routing mechanism With hop-based 
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Wireless sensor network (WSN) is a vital supplement of the present day remote correspondence 
systems. It can be seen as a system comprising of hundreds or a huge number of remote sensor hubs which 
gather the data from their encompassing surroundings and send their detected information to remote control 
focus which is called CENTRAL PLACE (BS) or scuttle hub in a self-sorted out way[1]. WSNs can be seen 
as an enormous database which stores data about the earth to be observed. Every sensor hub will perform 
detecting, preparing and correspondence works inside the system [2]. Figure 1 shows Sample Diagram of 
WSN. 
Sensor hubs are arbitrarily sent (e.g. dropped from plane) in a domain and they will take a "preview" 
of their encompassing surroundings like temperature, dampness, sound or movement data [3]. This data can 
be further accumulated and after that sent to a remote BS through direct transmittal or multi-jump transmittal. 
At last, the BS will break down the gathered data from sensors and make sensible finding or expectation 
about the occasion which has happened or to happen in the sensor organize. 
In view of the OSI (Open Systems Interconnection).WSNs comprise of five layers. The PHY 
(physical) layer is the premise of the five-layer design. It gives dependable Correspondence Avenue between 
various gadgets, media and systems with certain data transfer capacity [4]. Macintosh (Medium Access 
Control) layer essentially manages the setup, support and evacuation of the correspondence avenue. The 
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principle errands of system layer incorporate course determination, multiplexing, stream control, mistake 
check, interconnection and so on. It is moderately straightforward for wired system while it is extremely 
mind boggling for WSNs since the system topology is powerful. The most celebrated TCP/IP conventions lie 
in transport layer and they ensure the dependable and straightforward transport between two gatherings. 
Likewise, it is accountable for mistake redress and stream control. In the application layer, the end client can 
characterize distinctive administrations or modules, for example, mail benefit. As a rule, API (application 
programming interface) module is required between contiguous layers to ensure smooth correspondence [4].  
In this paper, we principally concentrate on vitality proficient steering calculations in WSNs from 
system layer. Additionally, we consider equipment parameters of vitality miniature from PHY layer. We 
expect that basic MAC layer conventions are accessible and they can give important support to the upper 
































Figure 2. Layers Technology involved for Wireless Sensor Networks 
 
 
Uses of WSNs  
They have different applications 
a. Military observation 
In a combat zone, there is no altered base and sensor hubs can be conveyed in a self-sorted out way 
to gather dynamic data like marksman's position, weld and tank's development and so on  
b. Agriculture and industry checking 
For horticulture is utilized for observing. This venture principally concentrates on decreasing 
required measure of pesticide required on a field by giving more nutty gritty data about atmosphere of that 
field. The agriculturists can enhance the quality and amount of their yield if more data about the climate, soil 
and nuisance is given by WSNs. Observing mechanical process through WSNs can lessen pointless loss of 
cost since a notice message can be sent to the executive previously  
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c. Healthcare 
WSNs give another sort of treatment and administer to the impaired or old individuals. Little sensor 
gadgets can be connected to a man to gauge his/her physical condition like EEG (electroencephalogram), 
heart and heartbeat rate and so forth. Some abnormal state data like a man's motion, movement and feeling 
can likewise be derived through WSNs.  
d. Other applications 
There are numerous different WSNs related applications. For instance, the weight sensors can be 
utilized to screen the push levels in a building in order to keep the working from caving in. WSNs can 
likewise be connected to screen the activity on the high way and give movement control in order to enhance 
transportation quality. Some quick conveyance organizations like DHL or FedEx can deal with the work 
process of their loads by means of WSNs  
In short, WSNs are still in the early improvement organize. Numerous applications can be imagined 
once billions of minor and minimal effort remote sensor gadgets are delivered and arranged. 
e. Difficulties and research issues in WSNs  
WSNs have the accompanying exceptional qualities which are not the same as conventional wired 
or remote systems. To begin with, there is no settled framework and sensors will self-arrange by means of 
joint effort. Second, sensors are obliged to restricted assets, for example, vitality, transfer speed, preparing 
and memory. Third, sensors may breakdown because of reasons like vitality seepage, impedance, 
development or deterrents. In this way, the system topology may change rapidly and progressively. Because 
of the special attributes above, WSNs have the accompanying difficulties and research issues to handle. 
f. Vitality preservation  
Contingent upon the particular application, WSNs may have a lifetime of no less than a while to 
years. Because of the way that most sensors are controlled by constrained batteries, how to drag out the 
system lifetime is the essential challenge. There are a few key elements which can influence the vitality 
utilization in WSNs. Since the sensor hubs are made out of detecting, correspondence and handling units, the 
vitality utilization can likewise be isolated into 3 sections correspondingly. In the first place, some low power 
equipment segments can be introduced on the sensor board to diminish vitality expended amid detecting 
stage. Second, the determination of various conventions on different layers can impact the vitality utilization 
significantly. For instance, the hub resting and wakeup component can be acquainted in the MAC layer with 
lessen vitality utilization. Propelled flag handling methods can be embraced to enhance the preparing 
effectiveness of various types of information message. We can likewise consolidate the grouping and 
information mining component amid steering procedure to accomplish vitality proficiency. By receiving 
power control and power administration, vitality proficient as well as system limit and obstruction execution 
can get moved forward. At last, we can utilize insightful flag preparing or information mining strategies to 
lessen the measure of information or the quantity of transmittal, which will bring about diminished vitality 
utilization. 
g. Security  
Security is a nontrivial issue for WSNs. It incorporates investigate issues like security foundation, 
key administration, confirmation, power to DoS (Denial of Service) assaults, secure steering, protection and 
so on To accomplish a safe framework, security must be coordinated into each part module as opposed to 
every different module since segments outlined without security can turn into a state of assault in WSNs.  
Sensor systems have additionally pushed security concerns. The most clear hazard is that 
omnipresent sensor innovation may permit badly intentioned people to convey mystery reconnaissance 
systems for keeping an eye on others. Bosses may keep an eye on their representatives; shop proprietors may 
keep an eye on clients; acquaintance may keep an eye on each other and so on. There is a pattern that as the 
sensor gadgets are getting to be propelled, this pattern may turn out to be more regrettable if there is no law 
authorization. 
We propose a optimization of energy aware path routing (OEAPR) calculation for WSNs which can 
decide the transmittal way, the ideal jump number and also appropriate middle of the road hubs amid multi-
bounce steering process under down to earth sensor systems. Amid the determination of next jump hub, the 
component of ideal bounce number is dealt with as the essential concern as opposed to different elements like 
maximal lingering vitality or most limited way. We locate the ideal middle of the road hubs by tackling an 
advancement issue of minimizing the aggregate vitality utilization amid multi-bounce directing procedure 
under imperative conditions.  
At long last, the jump spot wonder can likewise get reduced under our OEAPR calculation for two 
reasons. To start with, the hubs far from scuttle hub will utilize short separation multi-bounce transmittal. 
Second, the hubs close scuttle hub won't be picked often to forward parcels. Just the hubs along source to 
scuttle hub line with comparable separation are picked. Therefore, the normal system lifetime is drawn out. 
 
IJECE  ISSN: 2088-8708  
 
Optimization of Energy Aware Path Routing Protocol in Wireless Sensor Networks (M. Naga Vamsi Krishna) 
1271 
2. EXISTING SYSTEM 
The conventional WSN can be viewed as a coordinated diagram G=<v,e>. 
Where v speaks to the arrangement of extremity and e speaks to the arrangement of bidirectional or 
unidirectional connections we expect that there are N hubs arbitrarily spread out in a two spatial square field 
a two hubs are thought to be acquaintance if the Euclidean separation between them is not exactly their 
transmittal range. The goal of steering is to discover a progression of connections from E in order to in order 
to interface source to goal hub under specific imperatives like vitality productivity, short inactivity or high 
information loyalty and so forth. The steering issue turns out to be extremely intricate in WSNs because of 
components like system flow, distinctive activity design and in addition different applications. Table 1 shows 
meaning of System Parameters 
We make the accompanying suspicions about sensor arrange in this proposition:  
a. The sensor hubs are stationary. This is run of the mill for WSNs despite the fact that occasionally there 
are some versatile sensor hubs or scuttle hubs.  
b. The sensor hubs are homogeneous which implies they have comparable detecting, handling and 
correspondence capacity.  
c. All sensor hubs are left unattended after organization. Along these lines, vitality cannot be energized.  
d. There is one and only scuttle hub (or BS) set inside or outside zone A .  
e. The correspondence connections are symmetric. Therefore, if hub v can get a parcel from hub u , hub u 
can likewise get that bundle from hub v .  
f. The hubs can know the moderately separation to its acquaintance and also to scuttle hub. Here, GPS 
gadget is a bit much for each of the sensor hub. Some situating or limitation calculations can be utilized to 
get the relative separation data in view of got flag quality.  
g. There is no enormous impediments amongst source and scuttle hub 
 
 
Table 1. Meaning of System Parameters 
Parameter Definition 
A AREA OF SENSOR NETWORK 
N NUMBER OS SENSOR NETWORKS 
R MAXIMUM TRANSMISSIONRADIUS 
L DATA LENGTH  
CP POSIT OF CENTRAL PLACE 
D DISTANCE BETWEEN SOURCE AND SCUTTLE NODE 
 
 
AM-FM avenue between a transmitter u and a recipient v is set up if and just if the force of the AM-
FM flag got by hub v is over a specific limit which is known as the affectability edge. Formally, there exists 
an immediate remote connection amongst u and v if Pr ≥ α, where Pr is the force of got flag by V and α 
means the affectability edge. In Remote Avenue, AM-FM engendering can be demonstrated as a power 
weakening capacity of the separation between every correspondence combine.  
We think about the accompanying free space and multi-way miniatures. In the event that the 
correspondence separation is not exactly cavilling up distance    (d crossover) , the Friss slot miniature is used 
(d
2 
depletion). If the distance is larger than d cavilling up , multipath miniature is used (d
4   
depletion) the 
cavilling up distance is covered as: 
 
           





L ≥1 is the framework misfortune consider not identified with engendering,  
hr is the stature of getting AM-FM wire over the ground,  
ht is the stature of transmitting AM-FM wire over the ground,  
λ is the wavelength of the transporter flag.  
In the event that the separation is not exactly cavilling up, the transmit power is weakened by Friss 
free space condition as takes after: 
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where:  
Pr (d ) is the get control given a transmission of collector remove d ,  
Pt is the transmit control,  
Gt is the pickup of the transmitting AM-FM wire,  
Gr is the pickup of the getting AM-FM wire,  
λ is the wavelength of the transporter flag,  
d is the separation amongst transmission and beneficiary,  
L ≥1 is the framework misfortune calculate not identified with spread. 
 
 
3. PROPOSED SYSTEM 
Optimization of energy aware path routing protocol (Oeapr Algorithm). 
OEAPR calculation is a conveyed and confined calculation for reasonable sensor arranges which 
joins the general steering component with bounce based nature amid directing procedure in WSNs. It needn't 
bother with the entire system information, for example, the area of all sensor hubs. It just needs the relative 
separation to its acquaintance and to the scuttle hub. Every sensor hub has two tables. One is the steering 
table which contains data like source hub, past hub, next hub, goal hub and TTL (time to live) and so on in 
the header of every parcel. Another table is called neighbouring table which contains important data about its 
acquaintance like separation between them, separation to scuttle hub, remaining vitality and so on. Along 
these lines, every hub can settle on shrewd choice of the following bounce hub privately in view of our 
OEAPR calculation and the calculation is anything but difficult to execute for handy building applications.  
Our OEAPR calculation comprises of two stages which are course setup stage and course support 
stage. Like the wok in which tries to construct a bind to transmit combined information to the scuttle hub, 
here we concentrate on building a multi-bounce course with      middle hubs and individual separations 
        ⁄   under reasonable sensor arrange from jump number perspective. Once there is a connection 
disappointment, we will either start a nearby connection repair prepare or restart another course setup stage 
amid course upkeep stage.  
The key quality of OEAPR calculation is that given the equipment parameters and in addition the 
separation from source to the scuttle hub d, we can decide a vitality effective multi-jump course from bounce 
number perspective. Via painstakingly selecting the     - jump course with       moderate hubs along the 
course, we can to a great extent lessen the vitality utilization and additionally drag out the system lifetime. 
Meanwhile, the problem area marvels can likewise get mitigated by nature of bounce based steering 
component. 
We make the accompanying fundamental suspicions in this proposal:  
a. All sensor hubs are stationary and homogeneous;  
b. All sensor hubs can alter their energy levels in view of separation;  
c. All sensor hubs know the separation to their acquaintance and to scuttle hub;  
d. The correspondence connections are symmetric;  
e. There is no confliction with hidden MAC layer conventions;  
f. There is no enormous snag amongst source and scuttle hub.  
Here, we don't consider versatile sensors or scuttle hubs and we assume that all sensor hubs have a 
similar capacity in term of handling, correspondence and control supply and so forth. It is handy for every 
sensor to alter its energy level, which has been demonstrated by the effective use of MICA2 Beside, the 
Berkeley Motes have in all out 100 power levels. The relative separation data can be acquired either through 
certain situating or confinement calculations like triangulation calculation in view of got flag quality or 
through GPS gadgets introduced on a few particular sensor hubs (not all the sensor hubs are expected to 
introduce GPS gadgets). Since the sensor hubs are static, there is no compelling reason to upgrade the area or 
relative separation data. Along these lines, the overhead of getting and upkeep relative separation is nearly 
disregard capable. We expect symmetric connection so that regressive steering is a bit much amid OEAPR 
directing procedure. The general support from MAC layer is thought to be accessible to guarantee the nature 
of correspondence connection. At long last, we accept there is no enormous deterrent. Or disaster will be 
imminent, our OEAPR calculation cannot discover reasonable next jump hub which may be behind 
obstruction. 
Accordingly, more vitality is brought about in that. Second, we next jump ought to be the nearest 
one to scuttle hub. In other word, advance ought to be made toward scuttle hub amid every bounce directing. 
Or something bad might happen, the following hub with    [           ⁄   ⁄ ]could be far from the 
immediate line from source to scuttle hub. Subsequently, an expanded bounce number and more vitality 
utilization can likewise be brought about. The bottommost multi-jump course demonstrates this case. It 
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merits underscoring that if there is no such neighbouring hub with    [           ⁄   ⁄ ] under low 
thickness organize, we will just pick every one of its acquaintance as competitors lastly pick the one nearest 
to scuttle hub as next bounce. In such case, effective bundle conveyance or parcel reach ability amongst 
source and scuttle hub has higher use than vitality effectiveness.  
 
 
Table 2. Neighbouring Information Table and their Sample Distances 
ID Dist. To CP Dist. B/W them 
Next node 
candidate 
1 180 40 F 
2 100 60 T 
3 170 75 T 
4 155 61 T 
5 190 80 T 
6 50 130 F 
 
 
Table 2 is the neighbouring table inside hub 1 which gives a case of the determination criteria of 
next jump hub. On the off chance that we set ∆ = 30, the neighbouring hubs with relative separation  
    [        ] are picked as competitors of the following jump hubs of hub 1. Finally, hub 1 will pick 
hub 6 as l next jump since hub 6 is nearest to BS. 
At the point when the following bounce hub is picked, the source hub will send a short RREQ 
(Route Request) message to the following jump straightforwardly through unicast. Once the neighbour hub 
gets this RREQ message, it will send an ACK (recognize) message to its past (source) hub. At that point, it 
will include its own area data into the RREQ message and send it to its next bounce neighbour in an iterative 
way like its past hub. At long last, the RREQ message will achieve scuttle hub with finish course data inside 
the RREQ message and a RREP (Route Reply) message will be sent reverse by scuttle hub to the source hub 
in view of the supposition of symmetric connection.  
The movement can begin once the source hub gets RREP message with finish course data. After the 
movement session is shut, every hub on the course will redesign its directing table and neighbouring table. 
For instance, if there are a few hubs ceasing to exist of vitality, their significant neighbouring hubs will erase 
them from their neighbouring table. On the other hand if there is some new hubs joining the system (like 
portable hubs), the pertinent neighbouring table and steering table ought to get redesigned in time [5].  
 
3.1. Message structure 
The entire course setup stage can be condensed as the accompanying 4 stages:  
Step 1: If the source hub utilizes coordinate transmittal, the information will be sent specifically from source 
to the scuttle hub. In the event that multi-jump transmittal is utilized, it will decide its next bounce from 
bounce based angle as takes after:  
Step 2: It will first pick a progression of its acquaintance with separation   [           ⁄   ⁄ ] which are 
likewise closer to scuttle hub than itself as the following jump competitors. In the event that there is no such 
neighbour under message system, it will regard every one of its acquaintance as its next bounce hopefuls;  
Step 3: It will then send a RREQ message specifically to the last next bounce hub containing its area;  
Step 4: Once the following jump neighbour gets the RREQ, it will send an ACK message to the past hub and 
after that decide its next bounce in an iterative way above. A while later, the RREQ message will be sent with 
its own area data inside as shown in Table 3 packet format for RREQ;  
 
 
Table 3. Packet format for RREQ 
 
 
Step 4: Finally, the RREQ message will achieve the scuttle hub and a RREP message is sent back by scuttle 
hub to the source hub. On the off chance that there is connection disappointment, a RERR message will be 
sent to the source hub and the course support stage will be started[6].  
It merits saying that we can likewise consider figure like outstanding vitality amid bounce based steering 
process. For instance, we can pick the competitor with greatest lingering vitality as next bounce in Step 2.2. 
All things considered, the system lifetime can get further drawn out and the likelihood of connection 
disappointment can likewise get diminished. We regard this as one without bounds works since our essential 
concern is bounce number in this proposition.  
TYPE SOURCE_ADDR PREVIOUS_ADDR NEXT_ADDR DEST_ADDR TTL DATA_LENGHT 
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From the four stages in course setup stage above, we can see that the greater part of the computational work 
is done inside every sensor hub because of the way that vitality utilization amid handling procedure is much 
littler than that amid correspondence prepare. The choice of the following bounce is made locally without 
worldwide learning about the entire system. In this way, our OEAPR calculation is a dispersed and restricted 
directing calculation. 
 
3.2. Course Maintenance Phase  
On the off chance that a hub does not get an ACK message from its next bounce neighbour inside 
certain TTL (time-to-live) time, a connection disappointment will be identified and the course support stage 
will be started. A connection may come up short because of reasons like hub vitality seepage, physical harm, 
and impedance, assault or hub portability and so forth.  
 It merits specifying that the likelihood of connection breakage is generally low since we don't 
consider hub portability, impedance, physical harm or confliction with MAC layer conventions in this theory. 
 
3.3. Algorithmic process 
 The algorithmic procedure of OEAPR is comprised of three procedures which are introduction 
prepare, principle process and finish handle. In the accompanying, we will present each of them in detail.  
 Above figure demonstrates the instatement procedure where important miniatures in segment 2 are 
introduced. The meaning of every parameter can be found in segment 2 [6]. Next to, we have to instate the 
relative separation between every acquaintance (Distance (i, j)) and every individual separation to the BS 
(DistToBS(i)). 
 
3.3.1. Initialization Process  
1. Network miniature:[X,Y],N,R,BS,  
2. Energy miniature : Eint , K, dc   
3. Propagation miniature: Eelec , Eamp  
4. Traffic miniature: sequenced[1…..N] or randomized[1….N] 
5. Distance(I,j) 
6. Disttobs(i) 
 Main process demonstrates the primary procedure of OEAPR calculation under time-driven 
movement show. Here, every sensor hub i will take swing to send its information to BS through direct or 
multi-bounce transmittal. Fig. 20 incorporates three imperative capacities, in particular the assurance of 
transmittal, ideal bounce number and also the last next jump, which is comparing to line 2, 7 and 8. It is 
anything but difficult to decide the transmittal way by contrasting the basic separation dc and the relative 
separation to BS. The finding of ideal bounce number depends on the examination of vitality miniature and 
proliferation demonstrate. At last, the choice of the last next jump is given by Route setup stage. Up to this 
point, we have gotten the single bounce or multi-jump course for each of the sensor hub. At that point, we 
can figure the relating separation (Dist(n)) for every course and in addition the bounce number (HopNum(n)). 
At long last, we can figure the vitality utilization (Econ(n)) for every hub amid the steering procedure. Given 
the underlying vitality Eini , we can without much of a stretch get the rest of the vitality in line 13.  
It is important that the principle procedure is comparative for occasion driven movement display. Instead of 
utilizing a sequenced [1..N] as a part of past Figure, we can create a randomized grouping [1..N] amid the 
introduction procedure. 
 
3.3.2. Main Process 
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UNTILL n=N 
We propose a Optimization of energy aware path routing (OEAPR) calculation for WSNs, which is 
the center of this proposition. We first decide the transmittal way and also the hypothetical ideal bounce 
number under one spatial direct system. At that point, we augment the outcome and propose an exact 
determination measure of the imperfect jump number under reasonable sensor arrange. In light of our broad 
reproduction and examination, we find that vitality utilization amid steering procedure can be decreased from 
bounce based perspective and we propose our OEAPR calculation with detail clarification and work process. 
We can see that our OEAPR calculation has the accompanying components [7]:  
a. Suitable to arbitrary and dynamic system  
b. Distributed and limited  
c. Hop-based  
d. Energy effective and vitality adjusting  
e. Simple to be actualized 
f.  
Figure 3 shows work process of our OEAPR and its calculations 




Figure 3. Work process of our OEAPR and its calculations 
 
 
OEAPR calculation has the streaming attributes:  
(1) The relationship between bounce number and vitality utilization is examined from both hypothetical and 
test perspective. The transmittal way, the ideal bounce number and the relating middle of the road hubs are 
inferred.  
(2) Both one spatial straight sensor system and two spatial genuine sensor system are examined. Generally, 
one spatial direct system can be utilized as a part of straight applications, for example, thruway activity 
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observing, blockage control and so forth and two spatial sensor arrange has much more extensive 
applications.  
(3) We consider the execution of OEAPR calculation under various movement designs. At initially, we let 
every hub take swing to send their watched information to remote scuttle hub, which is like time-based 
movement show. Next, we arbitrarily pick certain hub to transmit its information to scuttle hub, which is like 
occasion based movement display.  
(4) We give broad reproduction comes about. We not just study the component of vitality utilization 
additionally some other system measurements like bounce number, arrange lifetime, bundle achieve capacity 
and jump spot marvel. We make broad reenactments under different system topologies by changing variables 
like hub number, transmittal range, arrange scale, BS position and so on. Recreation comes about 
demonstrate that OEAPR calculation is better than other famous steering calculations for WSNs like direct 
transmittal, covetous, most extreme outstanding vitality (MRE), LEACH and HEED calculations.  
(5) OEAPR gives a typical worldview and work process of the jump based steering worldview which can be 
embraced by other vitality proficient directing conventions. It is a basic, disseminated and restricted steering 
calculation where no worldwide information about the entire system is required. Every hub basically 








We propose a Optimization of energy aware path routing (OEAPR) system for WSNs. Our goal is to 
prolong network lifetime of WSNs by reducing and balancing energy consumption during routing process 
from hop number point of view. We then propose our OEAPR protocol which combines the typical 
redirecting and direction-finding mechanism with hop-based characteristics during routing process in WSNs. 
The routing consists route setup period and route maintenance. Each node has two tables which are 
redirection table and neighboring and each node can make local decision of its next hop during routing 
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